BLAST

Basic Local Alignment Search Tool

Basic Local Alignment Search Tool

180N

Today

What is BLAST used for?
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Algorithm basics

Hands-on

BLAST Uses

* Identification

What microbial species is this?
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* Homology

— Related sequences
— Genome annotation
— Function

* Location
— Is my oligo/primer unique?
— Where does it align?
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Family of BLAST Programs
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Location Example

Query = TCTAAGTGAAAATCATGACATTTG (24 bases)

Question: Is this 24-mer unique in the human genome?

Database = human genome

(RID = KTY9C75F013)
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Nucleotide Words

Query: CTTTTGTATGCTCATAATCG

CIPIEGE
PTG

Lookup TTTGTAT

Tabls TIRSTEAIEE

f
(of words) TGTATGC
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query

subject
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Basic Algorithm

word
(seed)

CACTTTTGTATGCTCATAATCGATCACCTGTAGAG

CACTACTGTATGCCGATA------— CACTTCCGGAG

+ Build lookup table
+ Find word matches
+ Extend

+ Nogaps

+ gaps
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Lookup
Table
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Protein Words

QIT Neighborhood Words
ITV — LTV, MTV, ISV, LSV, etc.

GTQEITVEDLFYNIATRRKALKN
TQ;-I-TVED YNI TR KAL+N
CTQLTVEDNFYNIPTRAKALEN
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Expect Value

E = number of database hits you expect to find by chance, > S
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E=Kmne? or E=mn2"

K = scale for search space

A = scale for scoring system
AS’ = bitscore = (AS - InK)/In2
m = query length

n = database length

E is dependent on m x n (search space)

More info: www.ncbi.nim.nih.gov/BLAST/tutorial/Altschul-1.html
Videos: http://bit.ly/ZhVPDQ
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Expect Value Uses
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184 184 59% 4e-51 38%
187 187 56% 5e-51 39%
187 187 60% 7e-51 38%
186 186 55% 1e-50 39%
186 186 55% 1e-50 39%
183 183 56% 9e-50 39%
181 181 56% 2e-49 38%
183 183 56% 2e49 37%
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Expect Value Uses — con’t

(© Algorithm parameters
General Parameters

Max target [ 100 %

Expect threshold e

(o] sequences Select the maximum num

(cutoff) g
Short queries () Automatically adjust 8
Expect threshold [, )
Word size [3+]©

sz7te = =

Scores - protein

Score

183 bits (464) in kinase pyk2 [Medicago truncatula]
Sy DT v03612268.1| Length: 574 Number of Matches: 1

5 bits(as4) 2era c.:u pP=-1 }aLK R=2 k%) 1

Query KCI
AL lc Fop: S YL vmm m s v =
sbict 288 IKVLKPERISTDMI WYIMRKI 347 ]
Query 244 rusnLvgrrovry EKC yryrgy AKE VDYLRSRGREVLGGDY LKF pycmane 303
RH N+VQ +G . IVTE4 +4+G + vV LK DV +M
Sbjct 348 RHKNVVQFIGAC! CIVTEE ¥DPLE RQKGVFKLP' DVSKGMN 405
PPN SRG L
Query 304 ™ 359
YL NN +HRDL  N+L+ E+ + KV4DFG+ T+ T +1G  +W APE +
Sbjct 406 YLHONNII IE 463
Query 360 LLWEI 'GRVPYPRI-] 418
K + KFDV+SFGI LWE+ + G +PY + PL+ V V4KG + P P + E+
sbict 464 DVFSE IPKNTHPRISEL 522

Query 419 MKNCWHLDAAMRPSFLQLREQLEHI 443
++ CW D  RP4F ++ E L+HI
Sbjct 523 LQRCWQQDPKERPAFSEIIEILQHI 547

Scores from BLOSUM62 matrix
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Matrix made by matblas from blosum62.iij

* column uses minimum score ™

BLOSUM Clustered Scoring Matrix in 1/2 Bit Units
Blocks Database = /data/blocks_5.0/blocks.dat
Cluster Percentage: >= 62

Entropy = 0.6979, Expected = -0.5209

A RNDGCOQEGEHTITLZ XKMTF®PSTUWYV B 2 X *
4 -p -2 -2 0-1-1 0-2-1-1-}-1-2- 1 0-3-2 0-2-1 0-4
-1 0-2-3 1 0-2 0-3-2 -1 -3 -2-1-1-3-2-3-1 0-1-4
-2 6 1-3 0 0 0 1-3-3 -2 =3 - 1 0-4-2-3 3 0-1-4
-2 - 1 6-3 0 2-1-1-3-4-§-3-3- 0-1-4-3-3 4 1-1-4
0O-§-3-3 9-3-4-3-3-1-1-§-1-2-§-1-1-2-2-1-3-3-2-4
-1 0 0-3 5 2-2 0-3-2 0 -3 - 0-1-2-1-2 0 3-1-4
-1 0 2-4 2 5-2 0-3-3 -2 =3 = 0-1-3-2-2 1 4-1-4
0 - 0-1-3-2-2 6-2-4-4-§-3-3- 0-2-2-3-3-1-2-1-4
-2 1-1-3 0 0-2 8-3-3-§4-2-1-2-1-2-2 2-3 0 0-1-4
-1 -§-3-3-1-3-3-4-3 4 2- 1 0-§-2-1-3-1 3-3-3-1-4
-1 -8 -3 -4-1-2-3-4-3 2 4 - 2 0-8-2-1-2-1 1-4-3-1-4

-1 2 0-1-3 1 1-2-1-3-2 5-1-3-10-1-3-2-2 0 1-1-4
-1-1-2-3-1 0-2-3-2 1 2-15 0-2-1-1-1-1 1-3-1-1-4
-2-3-3-3-2-3-3-3-10 0-3 0 6-4-2-2 1 3-1-3-3-1-4
-1-2-2-1-3-1-1-2-2-3-3-1-2-4 7-=-1-1-4-3-2-2-1-2-4
1-110-1090 0-1-2-2 0-1-2-1 4 1-3-2-2 0 0 0-4
0-1 0-1-1-1-1-2-2-1-1-1-1-2-1 1 5-2-2 0-1-1 0-4
-3 -3 -4-4-2-2-3-2-2-3-2-3-1 1-4-3-211 2-3 -4 -3 -2 -4
-2-2-2-3-2-1-2-3 2-1-1-2-1 3-3-2-2 2 7-=-1-3-2-1-4
0-3-3-3-1-2-2-3-3 3 1-2 1-1-2-2 0-3-1 4-3-2-1-4
-2-1 3 4-3 0 1-1 0-3-4 0-3-3-2 0-1-4-3-3 4 1-1-4
-1 0 0 1-3 3 4-2 0-3-3 1-1-3-1 0-1-3-2-2 1 4-1-4
0-1-1-1-2-1-1-1-1-1-1-1-1-1-2 0 0-2-1-1-1-1-1-4
-4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 1
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Scores - BLASTN

Qery start poin D

: 248956422 Number of Matches: 9

472885 GenBank Graphics ¥ Next Match
re Expect Identities Gaps Strand
198 bits(107) 3e-47 219/270(81%) 19/270(7%) Plus/Minus

match =2 imingprote. mismatch = -3

Features: 2096 by

Query 565 c
|

, T T T st

ebjor 154072005 bhobRbbL UL LLL LI

Query 625 = }G{ = TTTCCTGCTACTT---GCC-- 679
, gapopen=5 ¢ gapextend =2 TN

Sbjct 1549728 CTTCC GGCTTTCGCCATTTCCTGCCACTTCCCGCCCE 1549

Query 680

- -—CCTCCTCCCCGCTGEE CTGGAGCAGCTCCT CACACC
LT [11] [ I
CCl

T TGGGC <
| LITLLL LT ||
Sbjct 154972766  IGTCCCCTCCTCCCAGITCGGCICCGAAGCCACACACAGCTTTTCCCCT-ACACCCARTC 1542}
2 R s R R N S A L G R il

cacee 735
|

Scores are from program settings |
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Background Reading ...

genome.gov.

iy S 4 [Goosi™ e
%W National Human Genome Research Institute

National Institutes of Health

Research Funding | Research at NHGRI | Heaith IZ™="""W Issues in Genetics | Newsroom | Careers & Training
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Home > Education > Understanding the Human Genome Project > Bicinformatics > 3. Finding Functions

Understanding Biinformatics - L )
and Sequencng Bioinformatics: Finding Functions

1. Introducton
© BLAST Search Terminalogy

2. Finding Genes © Check Your Understanding

3. Finding Functions

4. Examining Variation 7o view the PDF on this page, you will need Adobe Reader. 2

http://www.genome.gov/25020002
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NCBI NCBI
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